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(54) Machine for micro-filtering solid particles suspended in a liquid stream 



(57) The invention relates to a machine for nnlcro- 
filtering solid particles suspended in a liquid stream 
comprising: a couple of coaxial filtering discs (5, 6, 20, 
21, 91, 92, 93, 94) rotating around its own axis (71) ar- 
ranged horizontal and nomnal to direction of the flow to 
be treated and at least a partially cylindrical wall (7) de- 
fining together with the rims of said couple of discs a 
hydraulic sealing coupling so as to enclose the liquid 



treating space comprising at least the rotation axis. 
Each disc of said couples of discs is provided with one 
or more washing ramps (14, 15) arranged outside said 
treating chambers and provided with nozzles throwing 
water against said discs at the portions emerging (51, 
61 ) from the treating chamber. The washing water is col- 
lected by at least a liquid conveyance channel (8) feed- 
ing the liquid back to the purification plant arranged up- 
stream said machines. 
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Description 

[0001] The present Invention relates to a machine for 
micro-filtering solid particles suspended in a liquid 
stream, more particularly water discharged from civil or 5 
industrial drainage. 

[0002] It is i<nown that drainage of civil or industrial 
waste water is governed by increasingly stricter taws. 
The European regulations presently provide that the mi- 
cro-particles present in waste water should not exceed io 
36 mg per liter. 

[0003] It is to be noted that the previous regulations, 
at least in force for industrial plants, allowed a concen- 
tration of micro-particles up to 80 mg per liter. 
[0004] Therefore there is now the need to lower the ^5 
level of micro-particles from 80 mg per liter up to now 
allowed, to 35 mg per liter as now ruled. 
[0005] In order to reach said results according to the 
prior art there are purification plants with sand filters, but 
these filters however have very big dimensions. More- 20 
over the sand filters are limited because filtration is not 
continuous since said filters must be regenerated after 
a predetemiined number of operation hours. 
[0006] Another solution of the problem consists in us- 
ing machines with a drum provided with filtering surfac- 25 
es: the waste water to be treated is fed inside the drum 
and passes through the drum filtering surface. These 
filtering surfaces are periodically washed to avoid clog- 
ging. 

[0007] One of the problems related to this filtering so 
technique is that the machines are very big and cum- 
bersome and their operation is expensive. 
[0008] Another simpler and more efficient method to 
carry out filtering mainly of fibrous solids suspended in 
water, consists in using machines provided with filters 35 
comprising opposed rotary discs, in which water is in- 
troduced centrally in a direction almost tangent to the 
surface of the filtering discs and the combined action of 
disc rotation with water flow with a direction almost tan- 
gent to said disc, generates a force In a direction tangent 40 
to the disc and a direction normal to it. The normal com- 
ponent causes water to travel through the filter and car- 
ries out filtration while the tangential component is inef- 
fective. During this filtering process a layer of fibers is 
fonned and deposited adhering to the filtering surface, 
so that the fibers partially occlude the holes to which 
water is being filtered, 

[0009] The bulk of fibers gradually formed in the filtra- 
tion chamber carries out a sliding action on the surface 
of the filters causing the filtering holes to be self- so 
cleaned. Obviously this self-cleaning action does not 
reach a perfect level. In other words these kinds of ma- 
chines can operate in the above mentioned way only if 
they have sufficiently or relatively big holes so that the 
filtered water cannot have a contents of micro-particles ss 
with size less than 50 or 40 m^, that is not admitted with 
the present regulations. 

[0010] The object of the present invention is to over- 



come the limits of the above described known tech- 
nique. 

[0011] More particularly the object is to make a ma- 
chine carrying out a continuous micro-filtration with con- 
siderable water flow so as to result in a filtered water 
having a contents of micro-particles equal or less than 
20 mg per liter. 

[0012] Another intended object is to provide a ma- 
chine adapted to process considerable volumes of wa- 
ter without requiring too big dimensions. 
[0013] Another object to be obtained is to provide a 
machine which is relatively inexpensive and highly reli- 
able In operation. 

[0014] The above mentioned objects and others that 
will be better indicated hereinafter are attained by the 
machine of the invention that according to the wording 
of the first claim comprises: 

a feeding chamber for the liquid to be treated com- 
municating with 

one or more treating chambers, each of said cham- 
bers being defined by a couple of coaxial filtering 
discs rotating around their own axis arranged hori- 
zontally and normal to the direction of the water flow 
to be treated, and by at least a partially cylindrical 
wall defining together with the rims of said couple 
of discs, a hydraulic sealing coupling so as to en- 
close the liquid treating space to comprise at least 
the rotation axis; 

conveyance chambers for the treated liquid provid- 
ed with bottom outlets communicating with 
at least a collection chamber for the liquid coming 
from said conveyance chambers, provided with dis- 
charge pipes for said liquid; 
means for transmitting the rotary motion to said fil- 
tering discs. 

wherein said micro-filtration machine is characterized in 
that each disc of said couples of discs is provided with 
one or more washing ramps arranged outside said treat- 
ing chamber and provided with nozzles throwing water 
against said discs at the portion of said discs emerging 
from said treating chambers, the washing water being 
collected by at least one conveying channel for the liquid 
and the particles collected by said washing action, said 
channel being arranged between said couples of discs 
above the treating chamber and ending with a duct de- 
livering the collected liquid to the purification plant ar- 
ranged upstream said machine. 
[001 5] Advantageously the micro-filtration machine of 
the invention keeps the advantages of the known ma- 
chines with couples of filtering discs allowing that the 
flow of water with suspended particles having a direction 
almost tangent to the discs, to intercept the disc holes 
according to a force component nomnat to the disc sur- 
face. The result of such combined action is that the disc 
hole is operatively smaller than the actual hole made in 
the disc. 
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[0016] The machine of the invention carries out its 
best performance when used downstream a water pu- 
rification plant and more particularly downstream a con- 
ventional machine with filtering discs for instance of the 
kind disclose In European Patent 03B8709 in the name 
of the same applicant. The substantial difference be- 
tween the machine disclosed in European Patent EP 
0388709 and the machine of the present invention con- 
sists in that in the machine of the present invention the 
self-cleaning action of the filter on the disc surface can- 
not be kept because filtering surfaces must be adopted 
with still smaller holes to obtain the micro-filtration re- 
quired for lowering the contents of solids in the filtered 
liquid to at least 20 m^i or 20 mg per liter or even less. 
[001 7] Therefore it is clear that the filtering disc must 
be constantly cleaned from the filtered material so as to 
avoid clogging of the filtering holes. 
[0018] Another advantage of the machine of the In- 
vention consists of the possibility of treating high rates 
of flow to be treated without needing a proportional in- 
crease of size and overall dimensions of the machine. 
This result Is due to the effect created in the treating 
chamber by the hydrostatic head of the liquid to be treat- 
ed, More particularly the increase of the diameter of the 
filtering discs and the consequent increase of the hydro- 
static head generates a greater pressure on the surface 
of the f Uteri ng discs that in this way succeed to treat rates 
of liquid flow higher than the simple proportional In- 
crease of the filtering surface due to the Increase of the 
diameter. 

[0019] Further characteristics and features of the in- 
vention will be better understood from the detailed de- 
scription of the machine with reference to the figures of 
the accompanying drawings in which: 

Fig. 1 is a perspective view of the machine of the 
invention in which the motion of the discs is ob- 
tained through an axial reduction gear; 
Fig. 2 shows the machine of the invention in which 
the motion of the discs is obtained through acircum- 
ferenclal arrangement of pinion and wheel gear; 
Fig. 3 is a sectional view of the machine of Fig. 1 ; 
Fig. 4 is a sectional view of a version of the machine 
of Fig. 1 with conical discs; and 
Fig. 5 Is a sectional view of another version of the 
machine of the invention provided with two couples 
of discs. 

[0020] With reference now to the drawings it is to be 
noted that the machine of the invention has a substan- 
tially box like shape in which there is a feeding chamber 
2 for the flow of liquid to be treated, delivering through 
the feeding duct 3 the liquid to be treated to the treating 
chamber 4. Said treating chamber as shown in Fig. 1 
and Fig. 3, is defined by two opposed discs 5 and 6 and 
the seml-cylindricai wall 7 extending between the discs 
5 and 6 to the upper limit fomied by the bottom 81 of the 
conveyance channel 8 that will be described hereinafter. 



[0021 ] The treated water passes through the filtering 
discs 5 and 6 and reaches the conveying chambers 10 
and 11 each provided with at least one discharge hole 
101 and 110 conveying the treated water to the collec- 

5 tion chamber 12 which is provided with a bottom outlet 
1 21 for the final discharge of the treated liquid according 
to the regulations presently in force, that is with a con- 
centration of solids lower than 20 mg per liter. 
[0022] As shown in Fig. 3, above the treating chamber 

10 4 there is a washing chamber 1 3 defined by the convey- 
ance channel 8 arranged on the bottom of said chamber 
and the portions of the filtering discs 5 and 6 emerging 
from the treating chamber and indicated by reference 
numerals 51 and 61 . 

15 [0023] The portions 51 and 61 of the discs emerging 
from the treating chambers are hit by strong jets coming 
from the washing ramps 14 and 1 5 so as to remove the 
filtered impurities from all the holes of the filtering sur- 
face of the discs. In this way the washed disc portion is 

20 circulated to the new filtering operation during the rota- 
tion of the discs without undergoing a decrease of the 
filtering action. 

[0024] The washing water and the particles detached 
from the portions 51 and 61 of discs 5 and 6, are col- 
25 lected in the conveyance channel 8 provided with a dis- 
charge pipe 82 feeding again the so recycled water to 
the purification plants arranged upstream the machine 
of the invention. 

[0025] In the embodiment shows in Figs. 1 , 2 and 3 

30 the machine of the invention has discs 5 and 6 with fiat 
surface. The operation of the machine does not change 
if the discs are not flat but are discs with frustum conical 
surface as those disclosed in European Patent EP 
0388709. Fig. 4 indeed shows a sectional view of a con- 

35 structional version of the machine of Fig. 1 in which the 
discs 20 and 21 are conical instead of being cylindrical. 
In this case the line of contact of conveyance channel 8 
with discs 20 and 21 will be an arc indicated at 201 and 
211 Instead of a straight line. For the rest the operation 

40 of the machine is not altered. 

[0026] The embodiment of the machine illustrated in 
Figss. 1 to 4 shows a machine with a couple of discs in 
which the means transmitting the motion are provided 
by a ratio motor 70 whose slow shaft not shown in the 

45 drawing Is coaxial to the axis of the filtering discs so that 
the rotation torque is transmitted to the shaft 71 support- 
ing the discs 5 and 6 of Figss. 1 and 3 and the discs 20 
and 21 of Fig. 4. 

[0027] It is also to be noted that the machines of Figs. 

50 1 to 3 and the version of Fig. 4 have discs provided on 
their circumference with gaskets 52 and 62 for the discs 
5 and 6 and 202 and 212 for the discs 20 and 21 , re- 
spectively. These gaskets work on the cylindrical curved 
bottom plate 7 so that there is a sealing action between 

S5 said bottom plate and the discs and all the water Is fil- 
tered without loss of hydraulic seal between the discs 
and the bottom plate 7. 

[0028] in a constructional version shown in Fig. 2 the 
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transmission of the motion to the couples of opposed 
discs of the machine is carried out by a pinion and wheel 
gear group where the pinion 80 is engaged with the 
wheel gear 81 mounted on the inner circumference of 
disc 62. This construction is particularly suitable for ma- 
chines having filtering discs with a big diameter where 
the torque at the axis would be very high and therefore 
It is advisable to use a ratio motor having a sufficiently 
high rotation speed at the pinion so as to use ratio mo- 
tors with low torque. 

[0029] According to a further constructional version 
shown in the sectional view of Fig. 5, the micro-filtration 
machine of the invention is provided with two couples of 
discs indicated with 91 , 92 and 93, 94 respectively. In 
this case said couples of discs will define two treating 
chambers 95 and 96 and three conveyance chambers 
97, 98 and 99 conveying the filtered water to a collection 
chamber indicated with 100. A conveyance channel 8 
will anyway be provided between the couple of discs 91 
and 92 and also between the couple of discs 93 and 94. 
Obviously each couple of discs will be provided with the 
washing ramps indicated with 14 and 15. 
[0030] As to the filtering surface of the discs, such sur- 
face may be carried out with micro-perforated metal 
sheet, for instance of stainless steel, or resistant plastic 
textile fabric also provided with micro-holes or equiva- 
lent means. 

[0031 ] It Is apparent that by cleaning continuously the 

filters at their upper portion outside the treating cham- 
ber, the filtering discs can steadily carry out at best their 
operation and filtration may take place in the best way 
without machine stops and warranting a constant filtra- 
tion quality. 



Claims 



means (70, 80) for transmitting the rotation mo- 
tion to said filtering discs, 

characterized In that each disc of said couples of 
5 discs is provided with one or more washing ramps 
(14, 15) arranged outside said treating chambers 
and provided with nozzles throwing water against 
said discs at the portions (51, 61) of said discs 
emerging from said treating chambers, said wash- 
to ing water being collected by at least a conveyance 
channel (8) for the liquid and the particles collected 
with said washing operation, arranged between 
said couples of discs above the treating chamber 
and ending with a duct (82) feeding the liquid back 
15 to the purification plant arranged upstream said ma- 
chine. 

2. The machine according to claim 1) characterized 
In that said filtering discs (5, 6) have a generally flat 

20 surface. 

3. The machine according to claim 1) characterized 
in that said filtering discs (20, 21) have a generally 
frustum conical surface. 

25 

4. The machine according to claims 1) to 3) charac- 
terized in that each of said discs is provided on its 
circumferencial rim with a gasket (52, 62, 202, 212) 
so as to warant the hydraulic seal with the partially 

30 cylindrical wall defining said treating chamber. 

5. The machine according to claims 1) to 3) charac- 
terized In that the partially cylindrical wall is pro- 
vided with gaskets (52, 62, 202, 212) so as to war- 

35 rant the hydraulic seal between said wall (7) and 
said filtering discs sliding on said wall. 



1. A machine for micro-filtering solid particles sus- 
pended in a liquid stream comprising: 

40 

a feeding chamber (2) communicating through 
a duct with 

one or more treating chambers (4, 95, 96), each 
of said chambers being defined by a couple of 
coaxial filtering discs (5. 6, 20, 21 , 91 , 92, 93, 45 
94) rotating around their own axis (71) arranged 
horizontally and normal to the direction of the 
flow to be treated, and at least a partially cylin- 
drical wall (7) defining together with the rims of 
said couple of discs a hydraulic sealing cou- 50 
pling so as to enclose the liquid treating space 
to comprise at least the rotation axis; 
conveyance chambers (10, 11 , 97, 98, 99) for 
the treated liquid provided with bottom outlets 
(101 , 110) communicating with 55 
at least a collection chamber (12, 1 00) for the 
liquid coming from said conveyance chambers, 
provided with liquid discharge pipes; 



6. The machine according to any of the preceding 
claims characterized in that the means for trans- 
mitting the rotation motion to the filtering discs com- 
prise a ratio motor (70) connected to the horizontal 
shaft (71 ) supporting said couples of filtering discs. 

7. The machine according to any of claims 1) to 5) 
characterized in that the means for transmitting 
the rotation motion to the filtering discs comprise a 
ratio motor having a slow shaft integral with a pinion 
(81) engaged with a wheel gear (82) arranged on 
the circumference of a filtering disc (83). 



4 



EP1 129 757 A1 




5 



EP 1 129 757 A1 




6 



EP1 129 757 A1 




EP 1 129 757 A1 



European Patent 
Oflice 



EUROPEAN SEARCH REPORT 



Ap^icatlon Number 

EP 01 10 3622 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citatton of document with indication, where appropriate. 
of naievant passages 



EP 0 388 709 A (MASSIGNANI DONATO) 
26 September 1990 (1990-09-26) 

* abstract; figure 2 ♦ 

* column 1, line 31 - column 4, line 13 ♦ 

US 5 116 490 A (FONTENOT HERMAN) 
26 May 1992 (1992-05-26) 

* abstract; figures 1,4 * 

* column 5, line 8 - line 15 * 

PR 602 884 A (BAILLAT M. LOUIS) 
2 April 1926 (1926-04-02) 

* page 2, line 65 - line 77; figures 1,4 * 

GB 1 002 819 A (BENTELER INTERTEX 
ORGANISATION) 

2 September 1965 (1965-09-02) 

* page 3, line 10 - line 24; figure 1 * 



The present search report has been drawn up tor all claims 



Relevant 
todaim 



CLAS8tRCATION OF THE 
APPUCAT10W Ont.CL7) 



1-7 



B01D33/15 
B01D33/39 
B01D33/50 



TECHNICAL FIELDS 
SEARCHED (IntCLT) 



BOID 



MUNICH 



Oats of aampMton ortha swrch 

28 June 2001 



Sembritzki, T 



CATEGORY OF CITED DOCUMENTS 

X : partlcuiarty rslevant ff laken alone 

Y : particularly relevant H combined with anothsr 

document of the same calegofy 
A : technotogleal background 
O : non-written dtsoiosure 
P : Intftfinedlaia documant 



T : tneory or principle undariyina the Invention 
E : ear.ler patont document, but pubOslied on. or 

after the flflng date 
D : document dtad in tfie applloalion 
L : document dted for other reasons 



& : member of Ihe same patent family, 

document 



8 



EP 1 129 757 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPUCATION NO. 



EP 01 10 3622 



This annex lists the patent tamll/ members relating to the patent documents cited In the above-mentioned European search report. 
The members ere as contained In the European Patent Office EDP file on 

The European Patent Office Is In no way liable for these particulBrs which are merely given for the purpose of information. 

28-06-2001 



Patent document 
dted In seaich report 



Publication 



Patent family 
member(s) 



Publication 



EP 0388709 



26-09-1990 



CA 
IT 

AT 
DE 
DE 
ES 
US 



2022759 A,C 

1233826 6 
107529 
69010038 
69010038 

2057221 

5087358 



08-02-1992 
17-04-1992 

15- 07-1994 
28-07-1994 
02-02-1995 

16- 10-1994 
11-02-1992 



us 5116490 


A 


26-05-1992 


NONE 


FR 602884 


A 


02-04-1926 


NONE 


GB 1002819 


A 


02-09-1965 


NONE 



i For more details about this annex :see Official Journal of the European Patent Office, No. 12/82 



9 



